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This books compiles the lectures imparted in the Advanced Study Course: “Ocean Turbulence: a basic
environmental property for plankton”, held in Barcelona, September 1995. This course was part of the train-
ing actions developed within the Marine Science and Technology (MAST) program of the European
Commission. The course was organized by the following institutions: 
Institut de Ciències del Mar (ICM, CSIC)
Colegio Oficial de Biólogos (COB)
Universitat Politècnica de Catalunya (UPC)
Universitat de Barcelona (UB)
Museu de la Ciència de la Fundació “La Caixa”
FOREWORD
Mechanical energy plays a prime role in planktonic systems, affecting processes at both large
and small scales. In the last decade an increasing interest in the processes at small-scales has
flourished. The number of papers related to small-scale turbulence and processes like nutrient
uptake and molecular diffusion, trophic interactions and formation of particle aggregates have
increased exponentially. Still, our knowledge of how and how much turbulence can affect these
processes is scarce and very often derived only from modeling exercises. Field and laboratory
data on the effects of small-scale turbulence on plankton (from bacteria to fish larvae) are very
scarce. The main reasons for this lack of data are the difficulties in measuring turbulence in the
field and both simulating and measuring it in the lab. In addition, we have to deal with intrinsic
problems due to the complex nature of the turbulence.
To fulfill this lack of knowledge about physical-biological interactions at small scale, multi-
disciplinary approaches are necessary. On the one hand, the biologist or the chemist needs the
collaboration of physicists and engineers to be able to deal with turbulence. On the other hand,
it is desirable to raise the interest of physicists and engineers to the transcendence of small-scale
physics to the biological world.
With this in mind we organized an Advanced Study Course entitled “Ocean Turbulence: a
Basic Environmental Property for Plankton”. This course was part of the training actions devel-
oped within Marine Science and Technology (MAST) program of the European Commission.
Students and lecturers from very different backgrounds shared their interest in small-scale
processes affecting biology, physics and chemistry. This book includes some of the lectures
given there. The editors hope that this multidisciplinary volume will contribute to the under-
standing of how turbulence, or the instabilities associated with it, may affect plankton, which
dwell in the Stokesian realm at scales comparable or even smaller than the Kolmogorov  length-
scale. We were very satisfied, during the course, with the high degree of interaction between spe-
cialists and students  from different disciplines and backgrounds. 
Finally, we want to acknowledge the MAST program of the European Commission and the
Consejo Superior de Investigaciones Científicas (CSIC) for its financial support. We also wish
to acknowledge the effort of the organizing institutions and the enthusiasm of the course partic-
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MAST course: Ocean Turbulence: a basic environmental property for plankton.
(Barcelona September 19-28). List of participants:
Josep Maria Massaguer Navarro
With the death of Professor Josep M. Massaguer in December 1996, the Fluid Mechanics
research community has lost one of its finest members. Professor Massaguer maintained his
teaching and research activity up to the very end of his life and was an example to us all. He
received his Ph. D. degree from the Universitat de Barcelona in 1976, having spent several years
between 1974 and 1978 at the Observatoire de Nice under the direction of Professors Orus and
Zanh. Before starting to work at the Universitat Politècnica de Catalunya (UPC) in 1985 he vis-
ited, and collaborated with, researchers at the University of Colorado at Boulder. Professor
Massaguer founded the Fluid Dynamics Group at the Applied Physics Department of the UPC,
where he was active in the study of convection and several aspects of geophysical turbulence.
His lectures at the MAST II Advanced course and the paper presented in this volume are one of
his last contributions to the multidisciplinary advancement of science.
Professor Massaguer was a well-respected and popular man, loved by his family, his col-
leagues and his research students. His life changed our lives and we will strive to remember his
accomplishments, and develop them further, for future generations of scientists. We grieve his
passing deeply.
SCIENTIA MARINA
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